Background: A mandatory programme of quality improvement (QI) education was developed for newly qualified Foundation Year 1 (FY1) doctors to complete their curriculum requirements. Their perceptions were evaluated to refine the programme. Methods: The programme delivered theoretical and experiential learning. Participants were asked to form groups and to come up with their own projects addressing the areas of need that they had identified. The 9-month group project included formal teaching and a formal presentation to the hospital. There was access to facilitation and teaching throughout. Self-rating questionnaires were used to
Discussion: Despite delivering a successful theoretical and experiential QI teaching programme with more trainee involvement, the results suggest that mandatory participation for the completion of training risks losing the innovative and creative force of junior doctors and, for some, reducing it to a tick-box exercise. (QI) in medical curricula is to widen trainees' experience and to move away from the 'box-ticking' culture of audit collection. 1 Strong leadership and nurturing a positive culture of QI are key to achieving this. 1 In the UK, QI is a core component of training for doctors in the first 2 years after graduation in Foundation Year 1 (FY1) and 2 (FY2). 2 Despite this, doctors may face barriers to participating in worthwhile projects. 3 Limiting factors include time constraints, a lack of skilled trainers, inappropriate expectations and a lack of support. 4, 5 There are examples of successful hospital-based programmes run for self-selected trainees who volunteer to participate. 5 The authors have set up a mandatory programme along similar lines, and have introduced a combined theoretical and experiential teaching approach. 6 The aims were to understand possible barriers to implementation by exploring perceptions and attitudes associated with a mandatory programme. The hypothesis was that empowering trainees to lead projects of their choice promotes a positive culture, thereby promoting QI. Foundation doctors spend 2 years based in the hospital, and it was hoped that by teaching FY1 doctors sustainability would be encouraged because they could in turn support future trainees.
METHODS
Between August 2015 and July 2016 the Royal Bournemouth Hospital and the Regional Education Authority (Wessex) supported two fellows (authors) to develop a QI teaching programme based on the Foundation curriculum. The timeline is shown in Figure 1 . An induction talk was organised to explain the programme. Subsequently, a 90-minute teaching session demonstrated how to: start a project; set specific, measurable, achievable, relevant and timely (SMART) aims; gather data; conduct plan-do-study-act (PDSA) cycles; and use run charts to measure change.
Foundation doctors move between departments every 4 months. To ensure that there were opportunities to collaborate the fellows selected groups of four or five trainees, where two or three members started work in the same department and where the others subsequently rotated there. The fellows asked the trainees to design a project based on an area of clinical practice that they identified as needing improvement. The trainees were offered teaching, access to materials and facilitation sessions throughout the project. They were assisted in accessing and refining the data and tracking the results. A formal presentation date was set, allowing 9 months for completion. Prizes were given for the best work. Groups were also given the opportunity to present their work at the local Quality and Safety conference.
The design of the programme A quasi-experimental design was used with two groups: an intervention group of FY1 doctors starting their first medical job, and a comparator group of doctors who had just finished the FY1 training year without QI training and facilitated projects.
Three data sets were collected using a prospective pre/postintervention questionnaire. There was no previously validated questionnaire available. The fellows designed a questionnaire using a five-point Likert scale to evaluate the effectiveness of the programme and the trainees' attitudes towards QI, the facilitation, teaching and structure of the projects. The trainees were also asked for their
The hypothesis was that empowering trainees to lead projects of their choice promotes a positive culture Figure 1 . Timeline for the quality improvement (QI) project opinions in a free-text section. The objective metrics were the number of projects completed and number of FY1s participating. Presentations were evaluated by a panel of experts at the dedicated presentation day. These were judged on the quality of the presentation, methodology, aims, importance of the problem addressed, evaluation of the outcomes and evidence of change. These were based on the Foundation Professional Capabilities framework descriptors.
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Ethics
The hospital Research and Development Committee approved the project. Participants gave signed informed consent to take part in the project and for the results to be published.
Data analysis
Continuous data did not have a normal distribution, and so the Mann-Whitney U-test was used to compare groups. Categorical data were analysed using Fisher's exact probability test. Data were analysed using spss 24.
RESULTS
All 31 FY1s attended the induction talk and participated in the groups. The theory session was attended by 71% (22/31). All seven groups presented projects at the QI day and one presented a poster at the local Quality and Safety conference. The judges felt that all presentations demonstrated knowledge and understanding of QI methodology. All tackled areas of importance and demonstrated change. The winner was 'Reducing false-positive blood cultures' . This resulted in trainees working with sterile services in producing a blood culture pack that reduces contamination rates.
The questionnaire was answered by 84% (26/31) of the intervention group preintervention, by 58% (18/31) post-intervention and by 61% (19/31) of the comparison group. The groups had similar demographics and baseline experience (Table 1 ). Across the domains of self-perceived knowledge, attitudes and motivations, there were no significant differences between the pre-intervention and the comparison group. There were significant increases in knowledge post-intervention across multiple areas (Table 2) . Selfassessed generic skills had high baseline scores with no significant changes post intervention.
There were significant changes in attitudes and feelings (Table 3) . By the end of the programme FY1s were less motivated to complete the projects (p = 0.02), less positive (p = 0.005), felt that the projects were less important for their development (p = 0.000) and were less likely to generate long-term change (p = 0.007). Similar results were observed when comparing the post-intervention group with controls (Table 3 ).
In the pre-intervention group 31% (8/26) gave free-text comments specifically mentioning learning, the development of skills or improvements in care as goals for the project.
Post-intervention, only 17% (3/18) mentioned these goals.
Post-intervention, 78% (14/18) stated completing curricular requirements, end-ofyear summative assessment or 'ticking the box' as their primary motivation. No trainees mentioned these objectives preintervention. Time constraints, being too busy or needing to participate outside working hours were cited by 61% (11/18) as the main barrier to completion. Running out of time because of starting late was problematic for 33% (6/18), whereas 17% (3/18) stated that starting later in the year after settling in would be preferable. The pre-determined groups were a barrier to 33% (6/18); however, 17% (3/18) thought that they were helpful. The facilitation, teaching and structure of the projects were highlighted as helpful by 61% (11/18).
DISCUSSION
We established a QI programme in line with other successful programmes. 1, 5 Barriers to implementing QI included challenges with understanding the vision and methodology, and There was greater negativity and a hardening of attitudes towards QI at the end of the programme a sense that trainee contributions are not valued. 7 It was felt that asking trainees to come up with their own projects within a facilitated framework would minimise barriers and would generate a culture of QI. 7 Despite being a successful programme in terms of delivery and output, it was surprising and disappointing that this did not happen and that there was greater negativity and a hardening of attitudes towards QI at the end of the programme. This finding may have been associated with the faculty members involved and the methods of teaching, but the feedback suggested otherwise. Our quasi-experimental design suggests that the cause for such a change in attitude was in mandating the programme and requiring the completion of projects. It is possible that this induced a sense of urgency and a pressure to deliver within a time limit, which led to disillusionment with the programme. A lack of time, poor time management and starting at the wrong time of year were issues for several trainees. These results are distinctive, and to our knowledge have not been reported before.
There are limitations. The number of responders was small and the response rate dropped post-intervention. Responding was voluntary, but the drop may be consistent with the noted lack of enthusiasm for QI. Nevertheless, amongst the responders there was a clear trend not apparent at the start of the project. The analysis relied on self-efficacy rather than the objective measurement of individual learning. There is evidence of learning from the group presentations, however, and although no validated scoring system was used, the assessment included all the criteria from standardised scores such as the revised Quality Improvement Knowledge Application Tool (QIKAT-R). 8 Although these are local results we do believe that they are generalisable. The imperative to have structured QI projects and the difficulties in implementing these are not unique to our hospital. 4 Stimulating changes in the health care culture and system in order to improve quality is essential to improving standards of care. 9 This requires a change in leadership style and approach, with a need to commit to the critical success factors and a need for the organisational culture to be receptive to change. 10 The answer is not likely to lie in mandating QI. Our experience suggests that once mandated, the trainees' views changed. Time constraints coupled with the pressure to deliver seems to have been the biggest barrier. Despite delivering a successful theoretical and experiential teaching programme for QI, with more trainee involvement, our results suggest that by introducing mandatory QI projects for the completion of A lack of time, poor time management and starting at the wrong time of year were issues for several trainees Table 3 . Attitudes towards quality improvement and the projects Abbreviations: NHS, National Health Service in the UK; QI, quality improvement; SD, standard deviation.
